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(54) yCTPOftCTBO flJIH HAHECEHMH CMA3KM HA DHVTPEHHIDK) IIOBEPXHOCTh 
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(57) Abstract 

CymaocTb H3o6peTeHHH: ihtok cHa6sea ua6opoM anacTM^ncbtx KoirraKTHpyiom^x no nepHMerpy c 
BHyTpeHHeft noBepxHOCTbio Tpy6u MaHmer. Me*my uaH^eTawH pacnonoxeH cua30trabiH cocTaB. MaKaceTW 
hmoot HJneHTiraHyio ceuerano npoflojibHo-ix>$pnpOBaHHOft Tpy6w npo4»roxnpoBaHHyK> no ee Bna^pmaM m 
BbicrynaM noBepxHocTb. Ha BbicTynax MaHxeTbi CHa6»eHbi peopaKcn xecTKocTH. JKecTKocTb waiDKeT Ha 
yrwx yxiacroax pasna urai 6onbnie xcctkoctm Manner Ha ywacrxax ena/niH. 2 wn. 
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Description [OniicaHHC H3o6pcTCWfitH I : 

H3o6pereHMe othocwtch k crpoHTe/ibCTBy. b uacrHOcm k oam^Te Meranjia rpy6 ot BoafleficTBaH 
arpeccMBHbtx coca, a hmghho k ycrpoHCTBaM nnn HaneccHMH noKpbiTHft Ha BHyTpeHHioio noBepxHocxb 
npo^QJibHo-ro^pnpOBaHHbix rpyt). Hcnojib3yeMbix b He<J>rera30Boit npovibnnneHHOCTH npn peMonre o6ca^Hbtx 

RQJIOHH. 

ItoBecraa ycraHOBKa, c noMombio kotodom unnnHflpiwecKHe Tpy6bi ro^pnpyiOT, 3areM noABeprajOT 
HopMann3amm toksmm BtacoKoft HacroTbi (TBM), w cMa3Ky Tpy6 ocymeerajiHiOT ao h nocne ro^pHpOBamiH 
n, ecjiH a° ro4>pHpoBaHHH cMa3Ky Kpyrnwx rpy6 ocymecTBJiHKyr H3BecTHbtMM npneMaMH: caMOwanHBOM 
cM330HHoro Marepnana, nneBKiarnwecKUM pacnbineHneM hjim noKpbiBRbiMH rrpo6KaMir, to nocne 
ro^pnposaHMH CMa3Ky rpy6 ocyiuecrB/uooT c nowotrtbio naKjxw, cmomchhom b cxia3Ke h npoTHTHBaeMOH Ha 
Tpoce. 

KpoMe toto, cropeBmyio CMa3Ky, HaneceHHyio nepeA ro$pHpoBaraieM h oKa/amy Merajuia nocne TBM, Tasxe 
cnenyeT yAanirrb c HHyrpeHHefi nooepxHOCTH Tpy6bi nepeA btopvtwoh cMaaKOH. 

M3BecxHa TaKJKe ycraHOBxa nnn HaHeceHHH ma^Kvac noKpbiBHbix MarepHanoB Ha BHyTpeHHioio noBepXHocrt. 
Tpy6 c noMonjbio nepeMemaion lytxm anacnraHbtx npo6oK c Mexamraecfontf npHBO^ow . Ona coctoht ro R&yx 
anacnwHbix npo6oK, on^ia H3 Koropwx noABwraHa. B npocTpaHCTBO Mexny npooKaMH 3anMBaioT pactierHoe 
KonmecTBo noKpbiBHoro Marepwana h cxaTbm B03nyxoM t noAaBaemtbout non H36biToumjM Ranneimeu 0.2 - 
0,3 MTla. nepeMemajOT npo6KH no Tpy6onpoBony. Ilpo6iai cosAaiOT Heo6xoAHMyio KOHTOKTHyio 
repMeTOTHOCTb, a hx HapynnibiH A HaMeT P Bbi6EtpaK>T b 3aBHcnMocrn ot naaneHim cmaToro B03nyxa, 
BH3K0CTH noKpbiBHoro MaTepHana h B03MoaHocni ocraaneHMH nocnenHero b BM^e TOHKoro »HAKoro cjioh 
Ha HHyrpeHHeii noBepxHOCTH rpyOonpOBOA 3 - 

OnHaKo Tame npo6KH hjim MamseTbi Hejib3H Mcnojib30BaTb b rtxjjpMpoBaHHOM rpy6e, Tax KaK hct KOHTaKTa 
uaHMiTbi co bccm nepHMerpoM rpytfbi. Kohtslkt MairaeT m npoAOjibHO-ro^pHpoBaHHOH rpyobi 6yRer rojibKO 
no BnanioiaM ro$p, a Ha Bwcrynax ro(J>p BBuny ero orcyrcTBMH c MaHmeraxoi 6ynyr cKaramBaTbCH otxoabi 
o6ropeBniero Merajuia n npenwnyineii cMa3KH. noBTopHan cwa3Ka nocne o6pa6oTKn TBU TaKxe 6yAeT 
3aTeKaTB Ha 3th HenpiusifMaeMbie MamKeroH y*iacTKH. 

3ana«ieft H3o6pereHHn hbjihctch noBbnneHiie Ka^ecTBa cMa3KH c oniioBpeMeHHOH o^MCTKofl BHyrpeHHeH 
noBepxHOCTH npoAonbHO-ro^piipoBaHHOH Tpy6bi 3a c*ier o6ecne^eHnn KOHTaKTHoro npHJieramm vraroKer no 
nepraierpy BHyrpeHHeM noBepxHOCTH o6pa6axt>i saeMOM rpytfbi. 

riocTaBJieHHaH ne/ib AOCTiaraercH tcm, hto MaH«eTbi hmciot npo4>aniqx)BaHHyio c BnanHHaMH a BbicrynaMH 
noBepxHOCTb, HAeHTHMHyio ce^eHMK) KOHTaKTMpyiomefi Tpy6bi, Ha Bbicrynax MaHxerbi cHa6«eHbi peopaMH 
asecTKOcTH, npH otom mecTKOcrb MaroKer Ha 3T«x ynacTKax paeea vum oonwne mecTKocrn Manner Ha 
ynacTKax hx ananHH. 

KoHraKTHan noBepxHOCTb noABUKHbix h Hcno;;uHJKHbix MaameT umeirnwHa BnyTpeimeMy npo4>nnio 
o6pa6aTbiBaeMon Tpy6w no ee nepHMerpy. Tan KaK npo^juib Tpy6bi HMeeT cnomnyio (fropwy, cocroranyio H3 
conpHJKeHHbix yuacTKOB BbicrynoB h BnanHH, to hjih Toro, uro6bi MaHmeTbi He TepfUTH ycToiWHBOCTb npw 
npoABHseHHH b Tpyoe, Ha MaHxeTax no BbicrynaM BbinojiHeHbi pe6pa xecTKOcTH, Koropwe ooecneHHBaioT 
paBHOMepHoe npHmaTHe MamKer k Tpy6e m naneceiiHe CMa3KW paBHOMepHbiM cnoeM. 

>KecTKOCTb MamKeT paannuHa Ha BnanjHHax h Bbicrynax, tsk KaK ciuia TpeHKH c Tpy6on Ha Bbicrynax 
6oJibnie, H€M Ha HnanMHax. npw paBHow jkcctkocth Ae4»pMamm Ha Bbicrynax MaHxeT 6yAer 6ojibnie, mto 
Moaer npHBccrM k 3aTeKaHroo pe3HHbi h 6onee 6bicrpoMy ee H3Hocy. McnonHeHMe pe6ep wecrKOCTH Ha 
Bbicrynax MaHKer ynpo^HHer hx, npwueM creneHb jkcctkocth 3aBMCHT or MapKH pe3HHbi, ee 
anacTMUHOCTH, TOjnHHHbi MaHHteTbi w pa3KiepoB npoAonbHo-rxxJjpifpoBaHHoii Tpy6bi. 

Ha <J>HP.] H3o6pa«eH o6iuhm bma ycrpoHCTBa; Ha 4>ht.2 noKa3ana b nonepeHHOM ceMeHHM Manmexa c 
npo4>HJiHpoBaHHOH ROHTaRTHOM noBepxHOCTbio, noMemeHHan BHyrpb nponon bHO-ro4>pHpoBaHHOH rpy6bi, 
pa3pe3 A-A Ha $nr.l. 

ycTponcTBO coctoht H3 Haoopa HenoABHXHbix MaiDKCT 1 h noABMJKHOM MaHKeTbi 2 c pe6paMM WeCTKOCTH 3. 
pacnonoxeHHbix Ha mroKe ,4 n cMa3KH 5, Koropan 3ananHner npocrpancTBO Mewny MaroKeraMii 1 w 2, a 
Taaxe coAepjRMT Kpbiuixy 6. Koropan coctoht H3 ocHOBaHMH 7 m 8 h 3arnymKn 9 co raTynepoM 10, 
3aKpenneHH0H Ha kohuc npoAOJibHO-PO(J)pnpoBaHHOM rpyCbi 11, KMeiomeH BnannHbi 12 h Bbicrynbi 13. 

ycTponcTBO pa6oraer cnenyioinMxi o6pa30M. 

HenoAHwmHbie Manwerbi 1 jKecTRO KpennrcH Ha mroKe 4 w bboahtch c Topua b npoAOJibHO-ro^pwpoBaHyio 
rpy6y 11, a hiawKera 2 HacamnBaercH Ha bxtok 4 c B03MOJKHocrbio nepeMeineHHH no mroKy. npocrpaHCTBO 
MeKAy 3THMH MaHJKeraMH 3anonHHeTcn cMa30MHb»* cocTaeoM 5. Co6painibJe Ha inTORe MaH»erbi 
npoABuraioT BHyrpb rpy6bi, 3areM c ropua rpy6bi 11 oneBaioT n KpenHT ocHOBaHMH 7h8h 3arjiymKy 9 co 
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nrrynepoM 10 pao'teMHotf Kpbranot 6. Flocjie MOHTaxa ycTpoftCTBa Ha Tpy6e 11 nepe3 nrryuep 10 no^aercH 
/jameHHe B03«yxa. nop, neficrBiieM Koroporo npoiicxonMT npoflRMHteHMe BHyrpn Tpy6bi MaHxeT 1 h 2 co 
mTOKOM 4 h CMa3K0fl 5 Mexfly hhmh. llpH stom Ha6op Heno^ousubix ManKeT 1 CHHMaer c BHyrpeHueH 
noeepxHocxH npoAonbHo-ro^pwpoBaHHoii -rpy6bi 11 crapyio cwa3Ky. OKamtHy. a no^BHanan MaioHeTa 2 no« 
^eftcTBMeM flajaneHMH D03^yxa cKonhOMT no urroKy. CMa3Ka 5 BbmannHBaerc*! b 3a3op Mtxny MajoKerofl h 
npo^mieM BHyTpeHMeii noeepxHOCTH Tpy6bi 11 m HaHocwTCH Ha 3Ty noeepxHocTb. 

TTpM Bbixo^e H3 Tpy6w 11 Ha6opa MaRseT 1 h 2 npoioBOflHTCH OTKjuoneHwe no/jaw B03^yxa nepe3 mryuep 10 
n^eMOHTax pa3*beMHOii Rpwnuui 6. 

Tax KaK MaroKCTbi 1 n 2 hmoot <}>opMy npo^iuia Hapyranon KoirraKTHoft noBepxnocrn, HAeHTErmyio $opMe 
BHyTpcHHcft noBepxHocru npoflojibHO-ro$pnpoBaHHOft Tpy6bi 11 , to BHyTpcHHHH noBepxnocTb TpytSbi 
paBHOiiepHO OMMuaercH HenoABnatHbiMH MaHaeraMH 1. to ecrb nepej; HaueceHHeM cwaaKH hobqh crapan 
CMa3Ka y^ajiHCTCH, a b 3a3op Mcmny MaHwerofi 2 h BHyTpeHHeft noBepxHOcrwo Tpy6w 11 BbmaanHBaercH 
cMa3Ka, KoropaH paBHOMepHO HanocHTCH no BHyrpeHHeil noBepxHocru no bcch /yiMHe Tpy6bi. B Kax^oM 
Tnnopa3Mepe o6ca^Hbix Tpy6 n/m OTAenbuoft Taramzmbi npuMeHHercH nnacrbipb, jynma nepKMerpa 
HapyxHofi noBcpxHocni Koroporo HecKOJibKo 6ojibtne jyniHbi HHyrpcHHCM noaepxHOCTH oocanjiofi Tpy6w b 
raiTepBarre pewoirra. A TaK Kax ^jraHa ncpnMcrpa n/in Kax^oit TOjnnHHbi ctchkh cboh, to h HHyxpCHHHH 
npo^mib njiacrbipn jbth KausnpH Tonnnmbi ctchkh o6cannoH Tpy6w paarareeH h cooTBercTBeHHo 
Heo6xon>fMo CBoe ycrpowcTBO. 

3aBHCMMocTb pa3MepoB MaroKeTbi ot THnopa3MepoB ro4>pnpoBaHHbix Tpy6 cBe^ena b Tafonmy. 

npc^naraeMoe ycrpoKCTBo Moater 6biTb Mcnojib30BaHo npn loroTOBneHHH nnacTbipeii, npHMeHHeMbix jyin 
BOOcraHOBVieHHH repMenwHOCTH o6canHbix kojiohh nHaMerpoM 140, 146, 168 mm h upyrm paanepoB. 

GnenyeT MMerb BBM^y, mto b 3aBHcHM0CTM ot tbcpaoctm pe3HHbi jpiaMerp noflBiuKHOH MaHxeTbi jjojuKeH 
6biTb paBHbiM jniaMCTpy HenoBWKHbix MaHser (npH Macno6eH3ocroHKOH peanne cpenjHeft TBep^ocTTi) hot 
MeHbine hx /niaMerpa (npH Macjio6eH30croMKOH pessme noBbnueHHOK TBepnpcni). IIocjienHee ycnoBae y*rreH0 
b flByx nocne^HHX rpa^ax TadrrMUbi. 

McnomooBaHMe raoGpereHMH no3BonnT noBbicnTb KaqecTBO HaHeceHHH cuaaKH Ha HHyrpeHHioio 
nosepxHocrb npo^ojibHO-rx^pwpoBaHHbix Tpy6 h 3HawreJibHO coKparHTb TexHononwecKyio onepanjno no 
no^roTOBKe Tpy6bi k Hcnonh^oBamno b cKBaxHHe. 

TaK an Marosm MOxeT 6biTb npuMeHena Tamse npn o6pa6oTKe npoAQnbHo-ro4>pHpoBaHHbix Tpy6, b 
paaninHbix ycrpoftcTBax, rnt own ncnonb3yioTCH . 
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Claims [4>opMyjia H3o6pereHHLH]: 

yCTPOMCTBO flJlfl HAHECEHMH CMA3KW HA BHYTPEHHIOIO flOBEP XHOCTb 
nPOflOnbHO-rO<I>PMPOBAHHOM TPYEbl. coAepwamee MexaHMuecKMH npMBOfl. oitok c Ha6opoM 
anacnroifcix KoirraKTHpyiomux no nepnweTpy c BHyrpeHHeft noBepxHocrwo rpy6u MaraceT, 
pacnonomeHMbiM Mtmpy ManmeTaMM cMa30*rabm cocrao h 3anopHbm y3en. oTJiHRaion^eecH tcm. uto 
MamscTbi hmcjot KRCHXOTHyio ccHeHHio npoAQrifcHO-r>o<J)pwpoBaHHofl rpy6bi npo$w iwpoBajn lyio no ce 
enaflMHaM h HburrynaM noBepxHocn>. npn 3T0M Manmerbi Ha Bbicrynax cHa6xeHbi pe6paMM xgctkocth, a 
xecTKOCTb uaHseT Ha stmx yuacroax paana hjih 6an wne xcctkocth MaHxeT Ha yuacrKax hx Hnaj^HH. 
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Drawing(s) l<JeprexH|: 
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(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract: 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 



The present invention relates to construction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re- lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A-A in Fig. 1 . 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 1 1 . After the device is mounted on the pipe 11, compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 11, and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1, the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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